We performed 400-nm (photon energy E photon = 3.1 eV) excitation experiments to measure P-polarized THz radiation from TIs, and the results are shown in Fig. S1 . Comparing the cases of 800-nm and 400-nm excitation, both polarities of Fig. S2 . This means they compete with each other. As the photon energy increases, the diffusion current diffusion J  will gradually get the upper hand over whole transient current. Finally, the amplitude of the THz radiation from p-type Bi 2 Te 3 will suppressed by the appearance of diffusion current diffusion J  and even the polarity of THz radiation will be reversed again if the photon energy is larger enough and no other effects are considered, as shown in Fig. S2 . On the other hand, in n-type TIs, the direction of diffusion current diffusion J  and drift current drift J  are the same. Therefore, the amplitude of the THz radiation from n-type Cu 0.02 Bi 2 Se 3 will increase as the
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